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mm&i mmm 

o 

& sswrr a £ £ tc * o t :/ y > * * */ K^Mffi & l i mme>fflt 

#\ -9-^ S/>=E7 y >^>>#-1z\ yy 1/*-$/ K • 7* 

[0 0 0 1] 
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[0 0 0 2] 

M (#^Hg 38-23039. #^Hg 54-17033. ft&BB 5 5-2 9 5 6 
. #4*BB 5 5-4 5 1 9 9, 4#H§HH 56-162998. #£jBg 57-1416 
0. 4#&Hg5 7-41915. 4$|fi§Hg5 9 -4 2 8 9 5) . fe J: tf^lxtT A^-x" 
U (#^Bg5 1 -5 0 7 5. #4*Bg5 8- 1 7 5 9 2, Agric.Biol .Chem. 

, 42,399(1978)) *£ffl^*;£i£#*ie,*iTV*S,, 
[0 0 0 3] ~ 

N-methyl-N' -nitro-N-nitrosoguanidine) & ^©^M^^^tS^r^f V>. ig^S&Sl 

t% m^ji^nm^m^t^mm^m^^^^m mmms 8- 1 5 8 1 
9 7 , a&mm 58-175493, ^mm 59-28470. ^mm 6 0 - 1 5 

6 3 8 8. &ffl¥- 1 -2 7 4 7 7, 1-174385, #11^ 3-537 

8 7, #H§¥3 - 1 6 4 1 8 5, 5 - 8 4 0 6 7, #g§^ 5 - 19216 

4) , (#^Bg6 3-248394) T*fit>tlX^ 

[0 0 04] 

[3§fWfi?& l * e> £ -r *i&M] 

[0 0 0 5] 
[0 0 0 6] 
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jgjfi-r & & izm&m ^ e> tix ^ £ &a fcufci- & x */ * y t rial 

[0 0 0 7] 
[0 0 0 8] 

ckoT^y Utf^F£&tB«:SWLfcS3MK£4k ^"U >5C^ F£ 

F££ffi&»»UfcMfK©tt£«ffc 33J:tf, yy * 1/**/ F^^tcgi^-r 

[0 0 0 9] 

I^n'J^i (PRPP) T$ Kh5>X7x5-^»*. 
[0 0 10] 

[0011] 

^M^^JI^r-rszih^^oT^y ? I/**/ F£Mte&»»0 

[0 0 12] 

£z-&W iz-jis-yr— y=£J y ym (AMP) f>#-i£, ^y>5t*u>r 
S/ F • 7*^7*'J7-^, 75V isy ■ ^^--if, 4Ji/y-?yj*sy 



ttHiE4#¥ 10-3035570 
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[0 0 13] 

Lib, i4iSrHFiR1-Sii:S:#«i:-r*»*j5SJCj:«^y Utf*/ K©3S5i 

[0014] 
[»W©IIJ6©^J»] 

U(E.coli) ^tf&WT&tiS. E.coli&ate^X^tt#ffi&MV*Tiril-r&*'& 
fcii. E.coli Ki2*fe€:jgv\«££#T?£* 0 

[0 0 15] 

#3M!fc:vO yy i/^-*/ Kfctt, tz.hZ.\ZJ J *f~7Ji/y. 
[0 0 16] 

a, -fltLt, :/y * u^-s/ K£^j*£»#*s»5*©»£^©*&3i4& 

[0 0 17] 

(2) ^y >y» i/^-$/K^^tcB8^&gjftg)?Stt^±#bfe«^<fe 

T&C^fbftHC$;fXT^<5 (Escherichia coli and Salmonella CELLULAR AND MOLE 
CULAR BIOLOGY second Edition vol. 1 and vol. 2 ASM PRESS WASHINGTON D.C. 



ffiHlf^ 10-3035570 
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[0 0 18] 

SEA A-T £ r i: ic «fc o T ^ n ^ - # - Stft £ zl & v K: & 6 itfc^-GDiK 
r££^e>o :/n^-#-{c^M£#A-r3J^?Mc*K iac,tr 
P , tac , trc , PL^- COfl&tf) 1R£ft ft "T -5 ^ n ^ - # - £ £f & A L T * «k V % 

. tottery /\z/y— zmfeizmx^zz fcJcioTlfi^cK^ifefinst 

[0 0 19] 

v*. JUfcSUlcte, Hfi5-?-&#3t:-S!o^^*-K:Jg«ibTj|fi«lit.DNAS:f^SS 
U Mtx.DNA?:»»C«S$-&S 0 3 It * - £ it. ^7X5 

(Berg.D.E. and Berg, CM., Bio/Technol . , 1, 417 (1983) )^f>Mu:7 7 — is 

^2-1 09985) mte^-zmmmmitm?^ * s. \?mzm^ttmT*m&i* 

[0 0 2 0] 

$glC3£"3£» PCR (polymerase chain reaction)^ V*T&9g&&fr?-1B4£ £*ff 
[00 2 1] 

&££.tfE.coli K12tf)W3110#fc (ATCC27325)<D^<fe#:DNA<l: »J PCR&&M V%T P 
RPP75 Kh7>^7i7>7i7-t* (PRPP am idotransf erase) £ 3 — K"f" 
«3t^T»SpurF&^n-n>^fS. i©BSftM"rs$tgfef*DNAliE.colift 
#T?&*lli£?©iS|IJcT?:b«J:V* Q purFteT-rV V >mW)^^T J i/> 

V >&(GMP)T?7-f - My ?HMf SrSttSPRPP ami dotransf erased n - K 

5 10-303 
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[0 0 2 2] 

•?v>z>7i>*?s f ic & mm <Dmm?$& & ±# $ -& s &c m 

[0 0 2 3] 

Ay 9 mm. T^-=L^-isay. m^MfflteZZt*-?. tt^^KJtLfe^U 
[0 0 24] 

^aawas^sws^u F^fiJbJcw#-r*»3Rtt, amp^gmp*^ 7 

>f - FAy ^PMfc^ttSPRPP amidotransf erased P>tl-5 0 GMP 
- F/W*M£>fV i/i/^ey U >I*7*fc KD^t-f (IMP dehydr 
^ ogenase : guaB) ^GMP>»^-t" (GMP synthase : guaA) V5X V^&„ £ £ 
, ^U>-^-^D>, guaBA&#JlHI$:^ttT^£ 0 
[0 0 2 5] 



ffilE#¥ 10-3035570 




9-194603 



[0 0 2 6] 
[0 0 2 7] 

*fc^Cge#|££C£i*£lC«, *Pffi#j*tt£A& (Kramer, W. and Frits.H. 

J., Methods in Enzymology, 154, 350(1987)), U 3 > \£± y Y PCR& (PCR Tec 

hnology, Stockton Press(1989)K #)£(Z)g|S#<Z>DNA£fl:^-£j3£-t 

[0 0 2 8] 
[0 0 2 9] 

(4) :/y gl/*-*/ K^^e>j»li£LTf6(P^»jSifttCV^fcSiRjSfe»WT 

MJStt^^Kl^^aHC^tlTV^ (Escherichia coli and Salmonella CELLULAR 
AND MOLECULAR BIOLOGY second Edition vol. 1 and vol. 2 ASM PRESS WASHING 
TON D.C.). ZtlbiZMZ-. te©fWjgteCv*fc&fiJCS©V*0< frtt fJB £ ft 



ffi|EE#^ 10-3035 5 70 
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[0 0 3 0] 

[0 0 3 1 ] 

[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 

8 ffiSE#¥ 10-303 
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rf;^>-f7$t-^, -f y i/y-yr; */y - 

tl £ &fc g£ $ tl & M # & if tl -5 c 

[0 0 3 5] 

UiPfribW S/— ^AMP^CD^ttSrjftWfL, >f / Sy:/fre>ll;tf:Jf1?->?• 
-r j isyfrbttf*vy?-y'\3&mzthZ>z.£tfte<t£Z> B f lt, j j t/y-ft 
wmztiz>z.£tf^M-£nz> B ztibv>m%}fe*v&M-?z>f=.&>iz&uwizjfevx 

[0 0 3 6] 

txS©HI«T'tt, E. coli IC;^T^?$/— ;i/-AMPi/>#-i£itte^ ( 
purA iHs^) &3£«LTy-7^>I^tt£tf-£b££^ E. coli ©T^— > 

«J#£^£:fco£: 0 b;frU r*x£>©MJ%ft&, E. coli ic^VNTtife^*. 
tc-Y >>2/>KHESIU AMP^^aom-ffctcjcy, -^©^^5T^W*^ihLT 
L^ttM^JlV^^tlfco ^3T*^c££W£ll#$it-53^£: IT, E. coli 

[0 0 3 7] 

(5) -JVyx? isJrisFcpmmm 

z/vyxiru**/ F&mffi*mmLfrmtkm*m^x&mmz£-oT-7vy?. 

[0 0 3 8] 

^miz^\^^(Dj&(D^m^^m-r^mn(Dmmx'^>^ B mmmt ttn 
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of 



Ttt, e^r^-^A, ^br^^e— v ymTy^—y^ommTy 

3i:^n^LVN 0 ^nej^fiic, ^sfcf&CT, y ym^^v^ mwmf* 
y?&, Wi^Jry, *?yjfy4*y^tf'pMWifiuznz> B 

[0 0 3 9] 

#*tt#*ttt£#T-T? 1 6-7 2I*iaSft^J6^-S©3t»««fc<, «|fi£tt3 0 
[0 0 4 0] 

© ffi © &*fl <D 15 & £ £ 3 £ fC «fc »J -e S -5 . 

[0 0 4 1 ] 

(6) :/y yy.? VJry K^gjoift^j 
JfxS/iiJt7 • 3 y (E.coli) K12©W3110$= (ATCC27325)©§£-feflsDNAJ: »j 
PCR&£Mv%T PRP P7^ K h ^ >X 7 oq 9 > 7 ^ 9-1? (PRPP amidotransfer 
ase)£:3- Sitter T*& Spur F. 7°'J > • 'J 7°l/>y9- (purine repressor 
K1" -5 it £^-T?&£purR x :/ y > 5? # b K • 7^77*'J7-f (p 
urine nucleoside phosphorylase) £ n — F*t*£ilH£ J ?' , 'e&<5 deoD, 
-AMPS/>#-i? (succinyl-AMP synthase) £ n — F^£ifrfK-?''Tr&<iBpurA, 
T^rJyy • f7$t-t' (adenosine deaminase) $rzi — F'f~<5i6'{5-?-'T?&£ad 
dfcJctf^ y i/y-VT J Vy • 3f-*--1? (inosine-guanosine kinase) £rr— F 

J: 



1 0 
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[0 0 4 2] 

puTFlzmX-t^^miHt, purF£$c^-f PRPP amidotransfer 

ase£>y.f- FAy ?mm*M&-?Z>fctbV>^mT*&Z> 0 PurRlC^A"t S^M£ 

SfcfeffiHtfeS. PurAlCagA-f S^H^te. purA£?&at-S£:#)(»M > £& 
So addfC2gA«^M£&, add$:^-rsfci?)(Z)^T^S 0 gsklC^AfS 
^Jt£te. gsk£i&^££&cz>^J!|T*&<5o 
[0 0 4 3] 

«>£^« ; Pi££C3-££lCtt, m&SftM^m^mm (Kramer, W. and Frits,H. 
J., Methods in Enzymology, 154, 350(1987)), >J ZI > tfj- > b PCR& (PCR Tec 
hnology, Stockton Press(1989)), #}£<Dg|S:fr<3!>DNA£'fb#-£-J&-t £ ;£?£&<S> V 1 * 

[0 0 4 4] 

7£lC, PRPP amidotransferase©^^ - KA^y ^pi^^^l^^-sfe^©^^^ 
#A£*l£purF£Mglx.DNA£ LTx8SjQ:t*£4&K:#A U £ i± & £ IC «fc 

y-f - KAy ^ IE§^|IK6?JlC^^$tLfePRPP amidotransferaseJt^^-(pu 
rF)&«^-r*tt£4&«:8rt31-S. J^_ttf)#&T*Ifc#£ ftS*Bifta.DNA£ y-f 
- FVW ^BBW£fl?l&L£PRPP amidotransferase^^^F-(purF)^(Z)^M»'e^ 
5:Ayt>yt-tlt, y^X^ K^yr — ^DNA© CJ|jfij&A,;E%,© 
&V^. ^©Rgt, ^ffl»fc^©|g^£^?Wc^t-£ fc&lC, lac,trp,tac, 
trc , PL^- <Dm<Dfflt£.W ft T*«ilg "T -5 y*n *E - # - & M V* T % «fc V ^ 
[0 0 4 5] 

fcfc, d^T'^e»^X.DNA{C^ h^>VsHy>(Ber«,D.E. 
and Berg, CM., Bio/Technol . , 1, 417(1983)), Muy 7 - (#$1^2-109985) 

1 1 ffilE#3jZ 10-30 
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[0 0 4 6] 

ftJBSflS. a««Sft*ISjej^«:^ , tS^^§ Ktt, WfWUm (permissive 
temperature) % Mx^30°C#jfiT«^T?^ £ #fiF£Pi&jg (non-permissi 
ve temperature) , Mx^37'C-42>C-Cli^T'^^VA 0 SfiaRgtt:»J!!jgj& & 

5 KS:ttJ8S*fey. #MIT^7X^ F KISS i*fc*J 
^T'tS. «H*©£i6«*efci\ ffiH»iMJ§:79;*S FfcLT, pMAN997£^fl! 

pMAN997{ipMAN031 (J. Bacterid. , 162, 1196(1985)) £pUC19 (^rKttt 
§£) ©^^tlVspI-HindIII»rJt?:il^'Sl^fe : b<Z)T'$.S (01) . 
[0 0 4 7] 

£ fetSl^jIB^^.^ (Experiments in Molecular Genetics, Cold Spring Habor 
Lab. (1972)) &m\>*Tm&{t±<Dft&(DZL&3-mmttfe{tls. ^vywisyt 
*/Ftf>£M£ft_t2-ti:feo ^ffiltZti&mfc^-tit. ^©^^btcioT^U 
y * V u Or i/ F £ I c gg # -t & asiR © & ^t-f cd |§gi 4 ifi Jt # * =b © t? & £ . 

^fl^Cte, ^-fe^±©purine repressor Jt^^ (purR) L/TPRPP amidotr 

ansferase^^(purF)$:^i?)i:1-§^U <D$&ffl 

[0 0 4 8] 

j»«C-rS*3R*3- F-rsaa-eK^-SraaL/fe. ^#»»C»i, purine nucleoside 
phosphorylaseit^-T-(deoD) S«*lt, ^ ^ ^>fc<fctf^T 7 biitfSf 1J- 

>^>fe<k?>*^*T — >^CD#8¥&gpfir|L,£:o succinyl-AMP synthaseitfc 

^■(purA)5:^^L/T, T^— L fe D ££>IC, adenosine deaminas 

eSte^CaddJSr^LTr^y ^>^e>-T J $/>^<Z>«!ft*:fflJ*![Lfc. S^lC> 
inosine-guanosine kinase^^-?-(gsk) $:^ibT-f / &&9"7 J i/yfc 

1 2 ffiSE#¥ 10-3035570 



9 — 194603 



[0 0 4 9] 

ffltJ!*DNAS:%f LTtt, ^PRPP ami dotransf erased© g tt<Z)&£ 

[0 0 5 0] 

^fcmPRPP a«idotransferasea^(purF)©»*5ft9?Sffl©fc*?)K:ffi©^Ma 
#9 PRPPfr e> I MP£-£ {C W t> S purFJ^^ Olg? (pur D , purT , purL , pur 
M,purK,purE,purC,purB,purH), IMP dehydrogenase*!^^?- (guaB). GMP synthase 
»^(guaA)Jf>PRPP synthase3t^^-(prs)^i:jfi^-&T5pJffl , rSi: «fcV%. 
, 3 *l it te^-tegt PRPP amidotransferase3tfc^(purF)£|i?D<. lg£ 

[0 0 5 1] 

JE*±£>;£&-eJfc#£;ft£>purA (succinyl-AMP synthase*!-^-) fc«ktf 
W&deoD (purine nucleoside phosphory lasers -jg^?-) 
&WipurR (purine operon repressor ftft^-) £ J: tf/&S W*JMf£ 

MpurF (PRPP ami dotransf eraseit^^) „ £ J: V>te;add (adenosine de 

aminaseil^^-) £ <fc -5 ^ &gsk ( inosine-guanosine kinaseSfrjg^- 

) ££c&^-r&ffi£ft. W±JM#MPRPP ami dotransf erase3frj£^F-(purF) 

&-&tfjiiasi^.DNAT?^R«g#is*ifc*a^€:«tiu, jgamcBttoM 

[0 0 5 2] 

[0 0 5 3] 
[H^M 1 ] 

1) PRPP ami dotransf eraseit>£^- (purF) K&:m<DM'& 

purF<D3fc#ttitte : ?-7 : — #AZ/>7 (GenBank Accession No.M26893) (DffiWZ 
S^5#, CTCCTGCAGAACGAGGAAAAAGACGTATG 1 ) CTCAAGCTTTCATCCTTCG 

TTATGCATTTCG (IE#I#-5f 2 ) ©29mer £31mertf>M3g:/^>f V- IZ J: &PCR& (94 
*C ,30sec,55*C ,lmin,72'C ,2min,30t>f^,Gene Amp PCR System Mode 19600 (A° 

1 3 IfJIE^ 10-303 
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SObp&pCRTMII^? (Invitrogenft:$g) lC*D-><ffcLfe. #^#-&PCR 

h©MaB#JCfflRR»jR'!M h£ LTEcoRl-y-^f h^fitS. £fcPCRM^-fV 
-fcttPstliM h£HindIII"fr>f h#^;ft^\ft^1f >f >£*iT 
[0 0 54] 

^ n->>fb$tlfcl530bp©purF®T^-©5' flfljfr &i|!&880bp©&tflCBglII-9*>r h 
#1 ^rflr&Stf, pCRTMII^ # (DlC^Bgl 1 1-9- >f */!t*>«CDT?, 
F&Bglin?W#UHtU T4 DNA sKU *9-1?T?¥»5fc»<ffcl,fc«K:, 
T4 DNA U #-ifT'5^L£o ZCD^-itfJ */ n >jRT?E.coli HBlOlCDcompetent 
cell&JgfMEifcU T^trS/U >25 / ttg/ml§ : -g-^LB(Tryptone 1%, Yeast extra 
ct 0.5%,NaCl 0.1%, Glucose 0. 1% , P H7)^^^" h JC£WT S^SME&#& 
#fe 0 18*n->©^JMSSI#;fre>:/9:*$ FDNA&8M8U kEcoRIT' 
jf&1550bp©Wr^^t,*i, froBglIIT*:£l^;t#^£;n&V^v;*^ KDNACpCR 
TMIIpurF'#14)$:^^L^:o FDNAtf^SpurF&BgllllM > T?7 1/ 

-AS/7hjy4U5rfc{caiU, =i- F3;ftS»*B:«tB&#fcjfc<fc<&£^iW 
(02) „ 
[0 0 5 5] 

&K1 % pCRTMIIpurF'mSEcoRI^-ftL, PurFfc^tfm.6Kb©ffi#&«JgLfc 
o r (DWiK S:ffl««Sttlft»jSj^(tsori) 5rttSffiHitxM^^ * -T*&£p 
MAN997 (01) OEcoRI-y-^f McJfAL. g»©^jBC«ift#:S:#fc. dOT^Kte 
&#<fc »J8WSLfc^5^$ KpMAN997purF'#14-eE.coli W3110 (»£80 £3(TC 
T?JgJH6«U #e>tlfenn--<Z>tt««S:r>^2/U >25 /* g/ml fc-^tf LB*5>c 
^Ix-McMfU 30TCT-Hfcig#L£o &tC£*i 5/>40l/=2 D 

ffc-TS J^fcr^fcfS/y >25/ig/«l&-g-trLB*35:7l/- MC^fcU 42TC"? 

4ftS3n--&Hfc 0 $ £>ic%e>-^, 42"CT?£itrf ss/^iOi/nn r. -& 

fc^C, LBtt#*%3«l/S*»«lC&«U 42TCT?3~4WrlSI, JBfce>*Ml/fc. 

1 4 ffiHEff^P 10-3035570 
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->©cfJ^?)S/h^^(lL^fe*JNa 2 HP0 4 6.8g, KH 2 P0 4 3g, NaCl 0.5g, NH 4 C1 1 
g, MgS0 4 -7H 2 0 0.5g, CaCl 2 -2H 2 0 15mg, ThiaminHCl 2mg, Glucose 0.2g){C£W 

bfec $ e>lCli3tie><7)@e?J^ n-^OgfefeftDNAfr £PCRtC J: »J purF^J1.5kb»r 
#£ifi|il£-t»\ BglIIT*-f3J$T$;ft&V^ HZmULfr. J^Jb^^Mf £ * □ - > 
^pnr¥^mtL. idTttF-2-51«cfeJ:tJSF-l-72«ci:Ufe. 
[0 0 5 6] 

2) Succinyl-AMP synthase*!-^ (purA) ^^tt<Z)^# 

purkOM^lZMfc^f- $ V (GenBank Accession No.J04199) ©ff^gtC 
CTCGAGCTCATGGGTAACAACGTCGTCGTAC (1H^J## 3 ) £ CTCGTCGACTTACGCGT 
CGAACGGGTCGCGC (SB^[J#-^4) ©31mer fc31».er©MSB:7^ >f V- K J: &PCR& (9 
4°C ,30sec,551C ,lmin,72'C ,2min,30t^,Gene Amp PCR System Mode 1 9600 (A° -\y 

b P $:pUC18^^^- (SJBaitfcSK) ©Sac I fcSal I1M htC* n ->fbLfc. 

PCRM^^-TV-fCJiSacIif^ h£SalI-tf--f h#**X^*l-5Mf >f > 3*lT V* 
& 0 ^n->-ffcSnfcpurAWr^O*&1300bp©5* &*&520bpi:710bp<Z)ffi«K: 
•tft-eriHpal J3J:tfSnaBI -fr^f h# i >r^S©T^7^5 FfcHpal fc-fctfSn 
aBIT?$mfcU ^Jl90bpir^$:|^*Lfe%<Z)$:#^S^T*T4 DNA U^-ifT^ 
Lfco Z.&^jtf'i i/a >^"eE.coli JM109©competent eel 1 Sr^^^glLy, 7 
>tT2/U y25/ig/ml*^tiLm3z'7ls- h}C4ft5^I«i*^#fc„ 18*D 
->®ffi»f)^7X$ KDNA&8M8U £>Fsp I T'&^CfBrttT. 

Sac I fccfctfSal I-^^fT^llOObpO^T^^p,^^^^^ s KDNA(pUC18purA' #1 
)*M%{Lfr e IfJ^Ts^ KDNA^f SpurAliHpal fcJ:t5SnaBI hf^T'del 



1 5 



miE#^ 10-3035570 
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(02) 0 
[0 0 5 7] 

pUC18 P urA'#l$:SacI £Sal IMU purA&^tM&iaKb©»r/ir&fM8 

&&PMAN997 (01) ©Sac I -Sal I -9- >f MC#AU SWSW^ffe. 
i©^KCtft#J: »JWS8Ufe^9^$ KpMAN997porA*#l-eF-2-5l3(j(c (purF") 5:3 
OtT«SSIb, »e>tlfenn--©tt«[«S:T>tr2/U >25ytig/ml$:-g-tfLB 

*^i/-hK:^u 30Tci?-i»«*L/fc. mzztit><z>mmm<b*i/>>ni 

nU — -fc-tz>J:5lzTy¥Z/V > 25 # g/m 1 £ -g- tf LBsi ?c :/ MC^frU 42 
-&»Si*fls&3fcy3gU fflW«BSI^.icJ:*;^^$ K£##$fc&#K:ilfi&**i 

*kfc#IC, IJ*##ifi3B 1 U 42°Cl?3~4B#f^ igiie)^#L 

fc. z: ti & ^ > =r n - - e> *i s J: e> {c#f? (io~ 5 ~io~ 6 ;g£0 u 

lms^i/- Mc£*fu wT*-mmmu nm-w:. ajiifcnn- 

*l£>©gl&? D->©^fe^DNA^e>PCR{C<k UpurA$Jl.lkb8T#£Jfifis£-1^ 
£§ffGftl.3kb)J; y-fr-f Xtf/hSv^fc, feiitfFspI ^|fft£*i&V^££SgIg 
Lfc. J!^±$:#IHt--2>^n->$:purA^^i: U ££"rH:FA-31«e£: Lfe. 
[0 0 5 8] 

3)Purine nucleoside phosphorylase^^^-(deoD)^C^i^©^# 

ie?f-^A>^ (E.coli Gene Bank) iCfc^T TdeoDj &3p-y-KfCl, 
T^^3*l£'f#^Ca^Tfl2fif£;ri£:. CTCGTCGACGCGGGTCTGGAACTGTTCGAC (U 
#I#-i§-5) ^CTCGCATGCCCGTGCTTTACCAAAGCGAATC (SB^J##6) ©30mer £31raer 

1 6 ffifEiff 5 ? 10-3035570 



9—194603 



©MS^^V-lC J;SPCRgS (94TC,30sec,55r ,lmin,72t; ,2m in, 30?^, Gene 
Amp PCR System Mode 1 9600 (A° -*>i*7-*t») ) SD-ATG £ HIRiUFih 3 K> 

^^A-'TSdeoD«5t»^fI^$;-g-t J ^i350bp$:pCRTMII^^ (Invitroge 

n*±§g) \zvu-i/itvfc D $-iz ? u h&m&mzftmm 

mV-^f LTEcoRI-9->r h^#^E-t^ 0 £fcPCRJ§^-f V-tCttSal I h 
^SphI-9--f h#-£*l-?*ifHf-f >£*iTV>£ 0 ^D->fb$4xfedeoD»r^CD^l 
350b P <Z)5' {R9^ej^680b P ©fiSlCHpaI -9->T h *U ^r^ffeSODT'^^^. ^ F&Hp 
alT??IHfcU m^fb^nfc^^^^ K£lOmer©ClaI U - £ LTT4 DN 

©9>f #*>f S>3 >?K"eE.coli HB1 01 ©competent eel 1 ^kj^'MMM T>tfi/U 
>25Ag/ml£-£frLB*?c^L/- Mc^W^T S:#fc 0 16?n->©?£ 

jSC«SI#^?>^9^$ KDNA&W5SIU ^©cfi^^Hpal -eii^J^rifr, ClalT* 
WmZtl&zf^X^ KDNA(pCRTMIIdeoD*#16)&>BiRLfc. ^zf^^S. KDNA^% 
l-SdeoDteHpal-y-^f M'7l/-Ai/7 h 3 £ IZ& V , 3- KS*lS* 

flt&afg£#fcfc<&£^$![$*l.5 (02) „ 
[0 0 5 9] 

pCRTMIIdeoD'#16£EcoRIMftU deoD£^t^l.35Kb©BlT# £f§gl ^ 

5 P MAN997 (®1) ©EcoRI -y-^ MCjfAl, &$tiO)J&'SM$kfa'&%t=.o Z.(DJ& 
JC3g#l#: <k »J Sl§g LrfLZ/*?^ ^ KpMAN997deoD' #16T'F-l-72^ (purF") £ «fc t>*FA 
Sim (purF",purA") &30X; T'^M^gl U #^tlfe=f n ~ -©^^•fg £ T > fcf >> 
U >25/ig/ml&-g-t?LB^5c^'l/- Mc^ftTU 30*C T? — Bfcig* b t=. B #CtC3*l£> 
®^#®#£5>>^:3 0--ffct-£<J:e>lCT>tf S/U >25/ig/ml$:^^LB^5c 
Mc^ftru 42^T*£W^-£:Jn--£#£: 0 £*>lc=fe;e>-^ 42-cr^ 

&:ftfU 30-CT?-lft«#Lfe|feK:. LB«#«F«l3«l/tt«k«K:lgfl|L. 42TCT?3~ 

4i$ *g£e>ig#Lfc„ cins:s/>y^=io--*<49e»n&j:e»icaaK:#3W( 

1 7 miE#^ 10-303 




^5J2 9 — 1 9 4 6 0 



*l&LBS|S35:7l/- hi:r>fcTS/U ^S/ig/ml^frLB^c^l/- Mc£W£it, 

A3^&PCRJCj:ydeoDj(&1.35kb»r^rS:iS?(Ba*, Cla I Tf-WHrSjTiStfHpa I T*-©^t 
3*U&V>£ £ fcfitlSLfco JKJLS:»J£"r«^n->€:deoD^«fcU F-l-72*fc 
(purF~) £ <}; FA-31#c (purF~,purA~) ft3fctf> £ *l-€nFD-6|*fi J; tfFAD-2 
5«fc hfz.0 
" [0 0 6 0] 

4) Pur ine repressor3tfc^P (purR) ^^^CD^# 

3HK-?"r — * (E.coli Gene Bank) iCfe^T TpurRj 5: 3r— <7 — KfC I, 
Tfc*3*l*til#fc£c5^Ttfs§J{3jrifc, CTCGTCGACGAAAGTAGAAGCGTCATCAG (IB 
#J«#7) £CTCGCATGCTTAACGACGATAGTCGCGG (BE#!## 8 ) (Z)29mer £28mer<Z>M 
$8^^>f <fc£PCRi£ (94"C ,30sec,55"C ,l"»in,72TC,2min,30t>r^,Gene Amp 

PCR System Mode 19600 (n" SrffV^ ATG^HIR^iLn K > & iJ 
"T S purR«363frfi^flgJ£ J: ATGtf>5' ±«g«*&800bp & £ tf *& 1 . 8kb £ Jfc=f# L £ 

. v-ic&sai hi:sphi-^>r h^-eti-^n^if^ >s*iTfc 

h£fcJMl/TpUC19^?#- (^?S3ittaB) ©Sal I -9->f K SphI 

■fr>f hjc*n-— *ifcpurR^t©3$i.8kbcD5' «j^e>*& 

810b P ©fifg(CPBaCI^-r h (parR#^atl^1H«T?©N5fc«jfi|&) tfHrffifc 
^©1^7^^ K€:P«aClTigftLfc. 8t'ffc3*lfc7 r ^;*S Kfc8»er©BglII U 
>#-&*I£-LTT4 DNA U tf-iffijS&fxo fc. £©*££, PmaCI-tf->f h iCBgll 

h##A3*lfc. i'©9>f^*>f $/ 3 >?£-?rE.coli JM109©competent cell 
&?g*t*gtllU y>fcTS/U >25^g/i»lS:-g-tfLB^yi/- Mc£Wr*JgjHME3l 

Cn?tt-WWf*f, B«lII-eflJWfS*l6^^^ ^ FDNA(pUC19pnrR'#2)&3BiKbife 

1 8 ffifE#^ 10-303 





/jf 5p 9 — 194603 



[0 0 6 1] 

#ClC. pUC19purR , #2$:SacI tSphI?g>fbL. pnrRfe-^tf*&1.8Kb©Wf^fS:8l58 
Lfc. £<0ffi#«:fil£«£tt3UKjgj&(tsori) # -t» 

&£pMAN997 (BSD ©Sac I £ Sph I -tf->f h ©KtCtfA U B 6*1© 7£ Stifle £ 

£(B?gJHEiJI#J: yWSlUfc^'^^^ FpMAN997 P urR' #2T'FD-6^fc (purF~, 
deoD") fc«fctJtFAD-25^(purF~,purA",deoD~) $:30X:-e^®^^L, #£>*l£:3n 
--©^rtSfcT^tr^ 1 ; ^S/tig/mlfc^frLB^^l/- MC^fcU — 

>25Mg/nlS:#tfLB3*35:7l'- MC^frU 42TCT?£W*-*=i n Srfcfc. 2 

^tl^i:-9lcM^tC^(10" 5 ~10~ 6 ^)b. LB^^U- MC^ftxU 42X:T- 
tT «, ^Ty^LT^tl^tlfcLB^^U- h fcT>bT2/y >25/* g/ml £^t?LB§g 

n - y &m/vt£ 0 £ e> tc y > trs/ y >«Stt © * n - > © io# n - > & jg 

mcjgtf, i*ie>©$S^#DNA3^e>PCRtCJ: U purR^1.8kb|$Ttf-£Jf ijg^-fe!;, BgUI 
T'^0»T$tl<g>^PmaCI 15^»T$tl^V\^n->S:^Lfco ZL*lb©*n->?: 
purR^C^^hL, FD-6#c (purF~,deoD~) £ FAD-25#fc (purF~ , pur A~ , deoD~) ft 
5l$© : fe;©S:^tl-€ ? tlFDR-18^J3«fctJ J FADR-8^i: Lfe„ purR#$&^£ ftfc** 

PRPP Midotransferasefgffi^purR^jRailJfcKlJt^TJtfjfeLTV^SiilJd: 
. deoDfe J:r>*purR^^^bfc^^> purA, deoDfc J: tfpurRtf^^: L fe^^M 



1 9 



mfE#^ 10-303 5 570 
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[0 0 6 2] 

5) Ift^fEMPRPP am i do tr ansf erase*H£^- (purF) <D feWl 

l)T?pCRTMII/<^ (Invitrogenfrfg) (C * n - >{fc L fc^J1530b P (Z)purF$: 
^*bfe^9^^ K«fc yPstl ^HindlUM-ffclCk UpurF$T#&^*J ffi U 
Ai^77^ KPKF18 (SJBJtaSS) ©V^^n-->y*>f hCDPstl £Hind 
McffAlittU B#J£>^ n->£#£( P KFpurF) 0 G.Zhou£> (J.Biol .Ch 
em., 269, 6784(1994) ) {C <fc »J , PRPP ami dotransf erase (PurF) <Z>326# @ ©Lys(K 
) £Gln(Q)lc, $ e>lC410#a©Pro(P)$:Trp(W){c^ML/fe%09^^-tl-6tlGMPfe 
<fctfAMP<Z>:7^ - FAy^|SSlc*f-LTM#$tiTv>s^i:^$tiTv\^ 0 

PRPP amidotransferase(PurF)<a326#B©Lys(K) £Gln(Q)fC, 410#g 
(Z)Pro(P) £Tr P (W) IC^MT^S J: 3 &»^gg|&*f ? fcfttCJKT©-&fifcDNA^ 

Site-directed Mutagenesis System Mutan-Super Express K 
»> (SiBJitfcSD ®^nh-i-;i/icfoT, pKFpurFtCgp&#M#f^^&^AL£: 

o 

K326(g£MJB:/^W"7- ; 5' -GGGCTTCGTT CAG AACCGCTATGTTGG-3' (Ig#|## 9 ) 
P410W^MM^^^V- ; 5' -TATGGTATTGATATG TGG AGCGCCACGGAAC-3' (fE3«-J§- 
1 0) 

[0 0 6 3] 

mmmxm^. m^n tcmmmt&ftoz *i -e*i6 * n - > r o & 9 > * -mc 

BW©%>©##&*lfc£fc#ttSg$*ifc 0 $ P>fCpKFpurFKQJ: »jP410W(410 
Pro-»Trp)©SC*S:fill5*as*e^AL, H'D<D&& : &mi#K&-D&MkM'75X$ 

KpKFpurFKQPHfcffMKLfc. * fe^pKFpurFKQ, pKFpurFPW, £ J:t>*pKFpurFKQPW& 
pKF18fi3fe©lacp/o (lactose operon ©promoter) (DT^lZMMMCOpurF^MA 
StlTfe*;, *proaoter®££TlCpurFtf&9-r&. 

[0 0 6 4] 

££3*16© KT-E.coli JM109&^jSt'4E*L/fe«l#iiL<*S:LB?||[fl:#% 
T?8l$raJ8*LfcftJC»#S:£«>, fflS5*»trJ*&W5SLfc. ZLfrh ©PRPP amid 
otr ansf erase^ft «fc AMP-^GMPIC «fc £ Plfg © M/£ & L . J . Messenger £> (J.Biol 

2 0 miiE#¥ 10-303 
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.Chem., 254, 3382 (1979) )©#&jCfto Xft^> £ 0 1 Lfc, 

[0 0 6 5] 

PRPP amidotransferaseStt^j «fc AMP-^GMPIC £ ffi^ 



y 5 X 5 K 



PRPP amido transferase^ tt ( # mole/min/mg) 
None 10m If AMP iOmll GNP 



J « 1 0 9 




0- 001 






J H 109 


pKFpurF 


0. 68 


0-48 


0- 10 


JW109 


pKFpurFKQ 


0.34 


0.32 


0. 33 


JH109 


pKFpurFKQPW 


0- 18 


0. 16 


0- 17 



[0 0 6 6] 

4) TflMK L £FDR-18$5 (purF", deoD",purR~) £ «fc FADR-8*fc (purF", pur A" , deoD 
", P urR") fCpKFpurFKQfc «fc ^pKFpurFKQPW A h tz.J&mMWktk &#§g U Z. tl 

[0 0 6 7] 

mrnmm 

Glucose 40g/L (Mil) 

(NH 4 ) 2 S0 4 16g/L 
KH 2 P0 4 lg/L 
MgS0 4 -7H 2 0 lg/L 
FeS0 4 -7H 2 0 O.Olg/L 

2 1 ffilE#¥ 10-3035570 




#5}Z 9-194603 



MnS0 4 -4H 2 0 O.Olg/L 
Yeast extract 2g/L 

caco 3 30g/L ammm) 

[0 0 6 8] 

2. ORP^^n) 

refresh; 37T;. LB+^glC/S Dt^JW^«It% -Bfcig* 
seedig* ; 37t\ LB + ^tCfS £T^M»M#^ifcT*, — Bftigftl 
mainig^ ; seed^-frigi^ £>2%seed 

371C, 20ml/500ml^^P7^X3 
[0 0 6 9] 

3. ftffilsm 

mnmSOOvlZmmmzy-yJV >**U 15,000rpm, 5minra^t>L, t(D± 
mm^ 2 0lZXA^m^ HPLC^#i-^ 0 

ft%x3z1Rr ' column : Asahipak GS-220 (7.6mmIDX500mmL) 
Buffer : 0.2M NaH 2 P0 4 (pH3.98) U >$?fCTpHfg^ 
Temperature : 55*C 
Flow Rate : 1.5ml/min 
Detect : UV254nm 
RETENTION TIME (min) 

Inosine 16.40 

Hypoxan thine 19.27 

Guanos ine 20.94 

Guanine 23.55 

Adenine 24.92 

Adenosine 26.75 
[0 0 7 0] - - • 

?v F£.mtBm%smzm2izB-? B purA'cy^-vn^tt) (Dm 

^(COVxTliMS^lCT^-^ 5ng/L^^M^nX\ / ^, W3110 (SF£tfc) KJt 

2 2 mUlfi^ 10-3035570 
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[0 0 7 1] 

y v > ? ? is * > p£.mmm 



W3U0 
FDK-18 
FDR 18 
FADR 8 
FADR -8 



-f 3 X = K 



pKFpurFKQ 
pKFpurFKQPW 
pKFpurFKQ 
pKFpurFKQPW 



-? >J y z ? v * -> k W m 

Cmg/L) tf-T J *s > (mg/L) 



trace 
1 15 
110 
66 
62 



0 
0 
0 
0 
0 



[0 0 7 2] 
IMMffl 2 ] 

1) Adenosine deaminase^^^- (add) ^C^^©^# 

Mte^ir— # (E.coli Gene Bank) IC£^T Taddj &3r — V— Rc L 

T^^ft-Sffi^glCS^^Tfl^i;**-^, CTCGTCGACGGCTGGATGCCTTACGCATC (B2 
#I##1 1) tCTCGCATGCAGTCAGCACGGTATATCGTG (BJ#|#-^ 1 2) CD29mer£:29me 
r ^ >f - fc J: £ PCR& ( 94^ , 30sec , 55*C , lm i n , 721C , 2m i n , 30? A W , Gene 

Amp PCR System Mode 1 9600 (/V -*>lJI/?-*±§g) ) -feffW ATG t. MsR$£lt n K>£ 
* A - f £ add#igiie^-M«c £ <k ATG<Z>5' _t^dgc^420bpfe «fc tfU !R#|iL n K 
>©T^^370b P S:-g-tf^l.8kb$:^#Lfe o PCRffi^^-f V-lCteSal I -tf->f h 
^SphI-9->f h&^tl? thrift >2tlT&V. Z-(DV-4 h &#JM LTpUCig^? 
#- C^mmtm) ©Sail, Sphlir-f Mc*rJ-->^Lfco *n->ft£;ft 
£add8f#©iftn.8kbC)5' {Bll^ t>^880bp(Z)^g{cStu I -tr^f h^l^m*>^©T 
^^^.^ K $:Stu I "Zfflit L t=.o mit^tltc^^?\^ K£8mertf>BglIIU 

2 3 mmn^ 10-3035570 
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T4 DNA U £*To£ 0 Z.(Dffim. StuIlM f> 

*'^A$tlfeo 3<E>^>f S/ 3 >?£-£E.coli JM109©competent cell£7£|^ 
$U T>fcTS/U >25/*g/ml$ : -g-^LB*?c^ , l/- hlZ&Wt&J&9tW&ft&&t=. 
. io^n->©^jBt*gSl#^e>^ , 9^5 KDNAfcHJKU ZL©"}»fr £>Stu I -eta-fft 
®T$*l1% BglllT'^JiT^tlS^'^^^ KDNA(pUC19add'#l)§:31^l/fc 0 
^ 5 KDNA^-rSaddliStuI -9--f ST'7 l/-A>>-7 h C £ 3 £: (C& y , =1 
- KS*l* £&<fc££^MI$*i£ (02) „ 

[0 0 7 3] 

#CtC, P UC19add'#l£SacI £SphI?gffcU add£#tfm.8KbCDBr#&|gi<{ L 

fc 0 zomnz um»&&mmm& (t sor i) s^-t 3 *g mm&z. m * * * - *r? & 

SpMAN997 (01 ) ©SacI iiSphl h©ra(C#AL, B lft<Z)7§?Mie$l# 
fc 0 ^©^K^gl^i: yWiSIL/fc^'^^^ KpMAN997add* # 1 T?FDR-18tfc (purF~, 
deoD" , purR") £ «fc FADR-8#fc (purF~ , pur A" , deoD" , pur R") £ 30"C ^^mMM L , 
^£#i£:3n^-<Z>^M$:y>l^y >25/ig/ml$ : -g-ti 4 LB^^^'l/- MC&Jflf 
U 30TC-e-fflfci»Lfc. r^iCZLtl^^^M^Sr^^^Vl/nnn-^i-Sie) 

fee *^n->*^^x$ K*aUfi««iftcfirfe«iV^ii:S:«[BLfc. mzz.(D 

mmm/m,wi^izmmL. 42TCT?3~4^ra, ma^mmvr^ B ztiztsytni 

*fU 42°CT*-~mt&mL. nn--^. ffiJSLfcnn— -©rfi^&ai^lciO 
Ono^-fcl^y ^TyyUT^^tl&LB^^l/- h fcT>tT*/U >25/ig/m 
lfc-g-frLB^^l/- Mc£W$i-»\ LB^5c^l/- h tC©»£WT & 7 > ^ ^ V 

ym^fewu-yzmAjtz. se>{cr>t^s>y v^stt^^n-^&LB+r^ 

i*ie>©BW^n->©$eft#DNA3^&PCRJCj: U addiftl.8kb^# Bg 

2 4 miE#^ 10-3035570 
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d;K:Sfc$c£b. FDR-18$c (purF~,deoD~,purR") 33 <fc (purF - , pur A - , deo 

D" , purR") fi^CD^CPfc^tl ^tlFDRadd-18-1^ £ <fc tfFADRadd-8-3|fc £LJt 0 
[0 0 7 4] 

2)ra#MpurF^^^^ RSAlCj:£:/y yyLZ Ut^Kftlfff 

D"e^igbfcFDRadd-18-l^ (pur F - ,deoD - , purR", add") J: t>*FADRadd-8-3^ 
(purF" , pur A" , deoD" , purR" , add - ) fc pKFpurFKQfe <fc t>*pKFpurFKQPW £ ^ A L fc^^ 
Mlft&tfsSgU £*i£(»©^y K£Mtg£l¥ffiLfco FA 

DRadd-8-3$ctCo V^T liSF^MpurF^^ ;* § K (pKFpurF) {C J; -S^^^^#:^f^i^ 
U JM^SpKFpurFKQlC «£ -S^K^^fe J: tfpKFpurFKQPWfC J: &T&mM$kfo £ 

[0 0 7 5] 

«^CO^^T^iMS^^CT•7 ; ->5mg/L*^^}{(^$^^T^^-g> 0 W3110 m^W) tCJt^ 
, ^QLtU J tsy<D£.m&mihibtltc. 0 SF^MpurFJCjfc^ Iffi«f£3!purF 

KQfeJ:OfpurFIQPW©«J**«|g«)e,nfe. 



2 5 
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[0 0 7 6] 



K :7° 'J > 7 ? * -> K ^ & 

/ >(ng/L) J : s (mg/L) 



W3110 




trace 


0 


FDRadd-18-1 


pKFpurFKQ 


220 


0 


FDRadd-18-1 


pKFpurFKQPW 


215 


0 


FADRadd-8 3 


pKFpurFKQ 


1080 


0 


FADRadd-8-3 


pKFpurFKQPf 


1030 


0 


FADRadd-8-3 


pKFpurF 


805 


0 



[0 0 7 7] 

fetC, 3fclClfc#L£:PurF ($jl.6kb) J: y t» $ £ IC3' WC*&0.5kb^VNpurF$:Ifc 
#Lfc 0 PurFOm^li. iCia«L^»>e^-^A>^ (E.coli Gene 

Bank) ©flNRKl£-3t*. CTCCTGCAGAACGAGGAAAAAGACGTATG (BH^J## 1 ) £CTCAA 
GCTTGTCTGATTTATCACATCATC (@S^JS# 1 3) <D29mer ^29mer(Dn^^ 4 V- &C 
<fc5PCR£fe (94TC ,30sec,55lC,l"«in,72X: ,2m in, 30 WW, Gene Amp PCR System Mod 
el9600(A°-*>iK-*±§g)) WW SD-ATGillBIH^lhzi K> A--r<5«3t» 
te^M^£^tf;&2.1kb£pCRTMII/<?#- (Invitrogen^) IC * n - >-fb L 
o Z.W U-><DUWirZ>-7 : 5X* F£pCRTMIIpurF L £t- £„ pCRTMIIpurF L &* 
□ -->^-tf--f h©W&#fc«!f hi:bTEcoRi-^>r h###-r& 0 * 

r=.?Cm^^4 V-lCttPstl-lM h tHindIII-9->r hA^tl-^n^if-OStlTVN 

So 



2 6 
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[0 0 7 8] 

#CfCpCRTMIIpurF L S:SnaBI £HindIII#Hb U purF© H -fM:/ ^««©C*jg 
<fc U T«S©*&0.65kb©»f^rS:'#fe. ^©fr^r^HJgM 1 CD5)T#fcpKFpurFKQfe 
J:rJfpKFpurFKQPW©SnaBI tHindlll-y-^ hISUCjpAU pKFpurF L KQ£ £ pKFpur 
F L KQPW£fls§gLfco 
[0 0 7 9] 

pKFpurF L KQ^3J;UtpKFpurF L KQPW$:EcoRI ^HindlUM'ftL, PurF L KQ£<J; 
tfpurF L KQPW £ <£tiffi2 . 1Kb© $f # £ mm L . d (D Wrtf & SS^STO)S^(t 
sori)&^1"£^M3&;iM'<##---£&£pMAN997 (01) (E>EcoR I £ Hindi II 

»J -ett-m^^ X ^ KpMAN997purF L KQj3 J: tKpMAN997purF L KQPW & H§g b fee 
[0 0 8 0] 

2)fl»«f^S[purFS66fl:j|aa*«cOf^SS 

^ FpMAN997purF L KQfe e fctFpMAN997purF L KQPW"^^4x-€ ? tlFDRadd-18-l^ 
(purF~ , deoD" , purR" , add") & «k t^FADRadd-8-3^ (purF~ , pur A~ , deoD" , purR" , ad 
O«:30TCT?JgJRMEg|U #e>*lfenn— -©*»flS:T>tr£/y >25/ig/ml$: 

mm l fco □ e> ti* <t e> tc m% iz^m (io" 5 ~io -6 ^ 

tc n n - - <D tfi h jg a \Z 1 0 0 3 n — - £ fcf v >7 T v "? L T ^ tl ^tl ■& LB* 5c ^ 
U-hfcT>fcTS/y >25/tg/ml£^tfLB^:/l/- MC^W^-fr, LB^^^l/- 

Mc<D*£wr&y>i^>y ^^tto^a-^fcsg/i,;^ $ e> icy >t^>y > 

^St£tf)? 0->CDcf»^e>, FDRadd-18-lt* ( pur F~,deoD~, purR", add") CDi^ 



2 7 



miE4#¥ 10-3035570 




4$ 3p 9 — 194603 



JCtt*/J\i&ifiiC£T?U FADRadd-8-3$KpurF ,purA ,deoD ,purR ,add")C0i 



&Cte«/Jvfgi& + L-k:;*^> 100mg/L+T^-> 50mg/L»^ IC^WT 5 * U 
[0 0 8 1 ] 

£ £>£&3*l£C0@^ n->CO^&#DNAfr£>PCRtC<k UpurF&J1.5kb$T#£ 
K326Q(326Lys->Gln)CO^M. J: rJ f K326Q(326Lys-*Gln) + P410W(410Pro->Trp) CO 

£ ^ ti^tirf^-o r £ tftfitfg $ ti „ 

[0 0 8 2] 

FDRadd-18-1^ (pur F~,deoD", purR", add") ft 3fe CO t> CO S: FDRadd-18-1 : : KQ^c ( 
pur FKQ.deoD", purR", add") £ J: ^FDRadd-18-1: :KQPW$c (purFKQPW,deoD~,purR" 
, adcf ) t. l> > FADRadd-8-3^ (purF~ , pur A" , deoD" , purR" , add") & 3fe CO *> CO & FADR 
add-8-3 : : KQ#fc (purFKQ , pur A" , deoD" , purR" , add") £ <fc t^FADRadd-8-3: : KQPW#fc (pu 
rFKQPW, pur A~,deoD~, purR", add") \ J f- B 
[0 0 8 3] 

3)BaM^purF*£&#^&«^co:/y F£jgM 

2)l?f^igLfeFDRadd-18-l::KQit* (purFKQ, deoD", pur R~, add") £ «fc tfFDRadd-1 
8-1: :KQPW#fc (purFRQPW,deoD~, purR", add") ,FADRadd-8-3: :KQ$; (purFKQ, pur A~, 
deoD" , purR" , add") £ <fc IK FADRadd-8-3 : : KQPW$5 (purFKQPW , pur A" , deoD" , purR" , ad 
d~)co:/U K4ifg?:^ilfc 0 y%>; UstZ/ K^ltfflcoS^: 

[0 0 8 4] 

7V V1tis FZimigmffiMZ^klKB-?* purA"(T -?->«<£) COM 

flclCoV^TteMSigifcfcy^— > 5mg/L#»l£*lT^£„ W3110 (»£|fc) lCjfc 
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9—194603 



[0 0 8 5] 



4 / : s Xmg/L) /7; i/>(mg/L) 



W3110 trace 0 

FDRadd-18-l::KQ HO 0 

FDRadd-18-1: :KQPf 105 0 

FADRadd-8-3: :KQ 635 0 

FADRadd-8-3: :KQPff 620 0 



[0 0 8 6] 

[*S£M4] 

1 ) Inos i ne-guanos i ne k i nasejg;^^- (gsk) £c#<£> 

gsk<D$lffil$T&fc : f''r- $ Ay ? (GenBank Accession No.D00798) (D-ff^lC^ 
-5 £ , CTCGAGCTCATGAAATTTCCCGG £ CTCGGATCCGGTACCATGCTGCD23mer £ 21mer ©MSSs 
:/^>f V-lC <fc£PCR& (94 , C,30sec,55 , C,li»in,72 , C,2min,30^W,Gene Amp PC 
R System Model 9600 (A° -fca*?-*t») ) TMfV^ ATG £ SHR#llt n K > £ # A - -f 
^^jt»e-7-«$:-^^1.5kb$:pUC18^^^- (SiSitttig) ©Sac I h 
^BamHI -y-^ MC * 0 - >ft L fc„ PCRM^^f V-lCteSac I -tf->f h £BamHI * 

>r h ^-^ti-rti^if -r y £ tir & . 

[0 0 8 7] 

* n->ft$*l£gsk|^#(Z>ftU.5kbtf>5' flj** bift830bp<Z)&«tcBgl II-^-f h 
*U>r^S©T^7^$ KfeBglll-em-fbU ^ 3 lC#:hV-f (Km r ) 
ia^GenBlock (BamH I Mft%, TfWjK Mf >ft±W) %ffiA-?Z> @ «fT*T4 DNA 
U #-"£jKJ£$:fTofe 0 3©7-fy>f >?K-eE.coli JM109(£> competent cell 

2 9 ffiIE# ¥ 10-3035570 




9-1 9 4 6 0 



4^D->©?^JHESI#3^e>^ , 9^^ KDNAS:88»0, ZCDtftfr PjBgll 
ITtt-aJWrStl-r, EcoRI £Sal I $||ftT*&2.8kb©W##-g7y ffi^tl^^^^^ 
KDNA(pUCgsk'#2)&a#{Lfc. KDNA^^-t-SgskliBgl I Iif-f hT?^ 

(02) . 
[0 0 8 8] 

&IZ. pUCgsk'#2&SacI % Sph I tfDra I jf-ffc U gsk£Km r 3tte^ 
2.8Kbtf>lft#£si§gL£:., DraI$gfb<Z> BftSHu SacI-SphI®r^©^#$:^^}Ci-S 

# — 1? & <g> pMAN997 (01) ©Sac I £ Sph I i^-f h \ZMX U Blfttf>7£«^^#; 

Zl (DW-mMMWTWmm L ^ X ^ KpMAN997gsk' #2l?FDR-18#; (pur 
F~,deoD~,purR") £ J: t^FADRadd-8-3^ (purF~,purA~,deoD",purR~,add~) 
T*Bg.m&V. n<bfrtc.nU—-(DmWi&*:ry\Z*/V >25/ig/ml$:-g-tfLB^^ 

— -ftt^ J:e>{CT>fcT^U y25fig/ml^tlLBm^V'- MC^fcU 42TCT 
^W^Snn ££>{c%5 — 42X;T*£.^'tz>i/y2'jvnn—-$: 

m&mttz&vML. ffimffimx.iz£v-75z.$ F£fa&m&mzm&& 

Lite ^{CZl©^n->©^M§:LB^^^- Mc^fjfU 30TCT?— 

3tl$:^>^;i/=2n^.-**#e>tl-5 <fce>{Cag^lC#3K(10" 5 ~10" 6 @^) U LB^ 

*A^^MSlC100nnri-S:lf-/^T-/^ , l / T^^-? f tl$:LB^^ , U- K y> 
tf S/U >25Ag/Bl&^-tfLB^^lx- NfcJ:tf#^V-f S/^O/ig/mlfc-^tfLBIg 
3^1/- Mc£W£i^ T>tT2/U >25 /[i g/ml$:^^LB^5c^'^- MCfct£WL 
&V^#-J-v-f 5>>20#g/inl$:-g-tJLB^c^l'- Mcte^WTS # n - > £^ 
7£ 0 $ £>lC^;ii£><Z)Slft* U-><Dm&ftMhfribPCR\Z J: >J gskjft^?-£i§(I£ 
i±. #3fccD^.5kb|#T;t-ei±& < KIB ^ ^t'g^•S:-^tf^2.8kb»T^■^itlfli$4^T^^■5 

3 0 mH^fsp 10-303 



9 — 194603 



ZmMLfco ££3*ie>(£>iosine-guanosine kinase^^tf^aj £ *i& V^ Zl 
£*mm.Ltc 0 Z.tlt><D?U-y$:gskX&ffi£h. FDR-18$c (purF~,deoD~,pur 
R~) £ <fc ^FADRadd-8-3^ (purF~ , pur A~ , deoD" , purR" , add") ffi^CD^CD^-etl-f 
4lFDRG-18-13^fe J: £^FADRaddG-8-3$fc t. L fc e 
[0 0 8 9] 

l)TM^§gL£:FDRG-18-L3#fc (purF~,deoD~,purR~,gsk~) J; FADRaddG-8-3^ 
(purF",purA",deoD",purR",add",gsk") ICpKFpurFKQJS «fc tfpKFpurFKQPW$:^A b 
, -7Vy*9 ls*isFSimm*:mm-r2>lC.$)f=.y > zf^XS. KpKF P urFKQ£J:tfp 
mnrFWPm*mMMn^ r Jj-mte*mm r mfc*T*& V. ?§3EFDRG-18-13|5f<;§3 
<fc FADRaddG-8-3flc t> £ * ^ V -f */ > Wtt £ ^ 

&<Z>#@31i£T&<2>o ^ZLT^^X^ FpKFpurFRQfc J:UWpurFKQPW(D^£!I3l3ftv 
-:&-»fc^•©3£& : &T>t^S/y >lEH£*fc^-£ifc>pUC18/<?#- (SiB3i*fc 
£!) fcMV^TfTofcc pKF18£:pUC18£&lac promoter # n - — > 

h©ttfiW##±<RieJ&:CDT?, pKFpurFKQfe itKpKFpurFKQPW^^Pst I tHindl 
II-^purFKQfeJ:OCpurFKQPWWT^rS:-W*;ffiU» £pUC18©Pst I fcHindlll-fr 

>f hOKlCjfAU pUCpurFKQ£<fctfpUCpurFKQPW£#igL£: 0 3*1 £> -e?g£FDRG 
-18-13£fc£ <fc FADRaddG-8-3#fc &?£SI3£gS U liAfls©^ U >5* £ l/zti/ K£ 

[0 0 9 0] 



tttffiW* 10-303 




9-194603 



[0 0 9 1 ] 



W3 1 1 0 - trace 0 

FDRG-18-13 pUCpurFKQ 105 139 

FDRG-18-13 pUCpurFKQPW 108 93 

FADRaddG-8-3 pUCpurFKQ 126 52 

FADRaddG-8-3 pUCpurFKQPff 222 49 



[0 0 9 2] 

Z?^XS. H"pMAN997purF^KQ^ J; I) f pMAN997purFH[QPWT?-^;t'L-€ ? tlFDRG-18-3$c (p 
ur F~ , deoD" , purR" , gsk~) <t t^FADRaddG-8-3^ (purF~ , pur A" , deoD~ , purR" , add" 
,gsk~) $:301C tiliil, #e>*lfe3n--©«»«S:r>lfS'U >25/*g/ml 

i/y? )\,zin z> &o\zTy\£*sV >25,ug/mi£-g-tfLB^^y u— Mc^ 

42TCT'4ftS3D^-5:§fc 0 $ £ tC =tj ? -g, 42^C 1?^^ Z> 1/ > 
T?-0fc*&#Ufc«K:, LB«#*«l3«l/tt««K:Jgab. 42TCT?3~4«riaU fit 

mm) is* imx'fi'- ncmi, 42ic-e— Bfcm#u 3oi-&#fc„ 

L 3 D — - <D e> m ^ IC 1 0 0 =2 n — - £ tf >y * 7 y ^ L T *l tl & LB §g 5c 

3 2 ffi!E4#5p 10-3035570 





9 — 194603 



>«£tt©*D — ><Z)tfij&*& % FDRG-18-13|fc (purF~,deoD~, purR", gsk") 

IZ «*/h^^{C^W U FADRaddG-8-3$; (pur F~, pur A~,deoD~, purR", add", gsk") 

[0 0 9 3] 

$e>{Cl*rtie><Z)@69^D-> ©*£&fl£DNA £ ff§£ L, PCR iC «fc *J purF^jl . 5kb 

K326Q(326Lys^Gln)<D^M> £ <fc tfK326Q(326Lys->Gln) + P410W(410Pro-> 
Tr p) <D ^ fH ^^tl^tl^jtoZl^^StffigStlfe. 
[0 0 9 4] 

FDRG-18-131* (purF~,deoD~, purR", gsk") fi^CD&tf) &FDRG-18-13: :KQ$c (pu 
rFKQ,deoD~, purR", gsk") £ J: tXFDRG-18-13: :KQPW^ (pur FKQPW.deoD", purR", gs 
O FADRaddG-8-3^(purF~,purA~,deoD",purR~,add~,gsk")ft5f|c35t;CD$:F 
ADRaddG-8-3 : : KQ£fc (purFKQ , pur A" , deoD" , purR" , add" , gsk") £ J: Tf FADRaddG-8-3 : 
: KQPW#fc (purFKQPW , pur A" , deoD" , purR" , add" , gsk~) £ V f- „ 
[0 0 9 5] 

^ FADRaddG-8-3 : : KQtfc (purFKQ, pur A - , deoD" ,purR~ , add" , gsk") IZ It. Zf^Jt- 

h • ^->A-AJ13334^##$tife 0 mm** 1997^6^ 24 B#in'aitiiis 

£ b T „ FERM BP-5993### $ *l fc . 
[0 0 9 6] 

3tt e> © 4 S ©ra#MpurF*£&#M&##fctf> ^ U > JL V is K£jg«g 
[0 0 9 7] 

?v izmmmffimzm 6 izm-t. purA'cr^-^^^) 



3 3 



10-3035570 




9 — 1 9 4 6 0^ 



[0 0 9 8] 

-f u > y- t is* is k & & m m 



W3110 trace 0 

FDRG-18-13: :KQ 150 140 

FDRG 18-13: :KQPW 145" " 125 

FADRaddG 8-3: : KQ 550 135 

FADRaddG-8-3: :KQPW 530 130 



[0 0 9 9] 

[0100] 
S2#J## : 1 
mn<D^ : 29 

mnom : mm 
mom : ^*it 

mm&mm-.momm ^dna 
mm 

CTCCTGCAGA ACGAGGAAAA AGACGTATG 29 

[0101] 
BB#J#-St : 2 



3 4 
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m&}<DMZ : 31 

mm<DM : mm 
m<om : -##t 

CTCAAGCTTT' CATCCTTCGT TATGCATTTC G 31 

[0 10 2] 
BJ3«# : 3 
SH^J^^S : 31 

mwom : m 

CTCGAGCTCA TGGGTAACAA CGTCGTCGTA C 31 
[0 10 3] 

m&m-% : 4 

IE#J<£>:K$ : 31 

mm&m : gift 
IBM 

CTCGTCGACT TACGCGTCGA ACGGGTCGCG C 31 

[0 10 4] 
gg?'J#-J§- : 5 
SB?Qtf);R£ : 30 



3 5 



ffiSE^F^P 10-3035570 




mmcomm i&omm ^dna 
mm 

CTCGTCGACG CGGGTCTGGA ACTGTTCGAC 
[0 10 5] 

k*q## : 6 

SB7ff©:R3 : 31 

CTCGCATGCC CGTGCTTTAC CAAAGCGAAT C 

[0 10 6] 
K#l## : 7 
IB?'Jtf>^2 : 29 
BB^BCDSJ : &Wt 

CTCGTCGACG AAAGTAGAAG CGTCATCAG 

[0 10 7] 
B£J#-9- : 8 
m&}<D£:£ : 28 

ib^kos! : mm 
mom. : 




mwamm. : nomrn mdna 
mm 

CTCGCATGCT TAACGACGAT AGTCGCGG 

[0 10 8] 
I2?'J#-Sf : 9 
IB^J©S$ : 27 

mma>m wm 
mom. : r.*m 

GGGCTTCGTT CAGAACCGCT ATGTTGG 

[0 10 9] 
gH#J#-S§- : 1 0 
@B#Jtf>:K£ : 31 
@E#J©M : 

TATGGTATTG ATATGTGGAG CGCCACGGAA C 
[0 110] 

m^m^r : 1 1 

I2#Jtf>^£ : 29 

mpioM : mm 
mom : 

h^n^- : 




9—19460 



CTCGTCGACG GCTGGATGCC TTACGCATC 29 

[0 111] 
B2#I## : 1 2 

mno>^ : 29 

mw&M : &m 
mv>m : 

CTCGCATGCA GTCAGCACGG TATATCGTG 29 

[0 112] 
1E#J*# : 1 3 
ffi#Itf>:K£ : 29 

CTCAAGCTTG TCTGATTTAT CACATCATC 29 

[0 113] 
SH#J## : 1 4 
SJ#J©*3 : 23 

m<DB : ^#§1 

mncomm a&vwm. -^j&d n a 

CTCGAGCTCA TGAAATTTCC CGG 23 



tfJSE#¥ 10-3035570 
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[0 1 14] 

m&m^ : 1 5 
mm<D^ : 21 

mwom : mm 

CTCGGATCCG GTACCATGCT G 21 
[HI] PMAN997©^H 0 

[02] mmmmz-mmte^omm. 
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1 
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[02] 



4#¥ 9 — 194603 



purF 



purA 



tfpal 
520 



Bgl II (fill m) 
880 



Smhl 
710 



1300 



1530 



deoD 



Hpa I (CZa 1 linker) 
680 



1350 



purR 



Pma C I (£g/H linker) 
810 



1770 
5 



add 



Sftil(££/II linker) 
880 



1800 



B^/IJ (Bam HI) 
830 



BglU (Bam Hi) 
2110 



2780 



2 
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mm 

lS/i'JH7- =r y CDpurFKin— K3tl*PRPP am idotransf erase© 1 U 

purRlcn- K3*i<&yy l/^ K^^»© y ^ b y-tf— 

ft£*lfc#>/\°*lt£=2- K1-£itte^ fc&tf£deoDJC=i-- K3*l&purine n 
ucleoside phosphor ylase^fgfl: £ *ifc»5R& 3 - KtStfi^f &f tStt' 
Mmtt£<to&##?-&:ifcK: «fc y ~fV K&SIJg'f & 

o 



1 



ffil£#¥ 10-303 
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[^S'JS#] 000000066 
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ffi I A I I tt 



SU## (0 0 0 0 0 0 0 6 6] 

1. ^M^-MB 1991$ 1M 20 

[raft] &m^H 



1 
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